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Grid akAlsoInaporlant
Io,poit«B7Gi^onden8er

..<| L«A Are Made of
the Siinplcst Material*

The mo»**nportMt element in thc

Wunn tube ll the grid. .nd as the

.-ruura tube itadf I* the most irapor-

>,nt tnstrument k%i receiving set, the

erid nsturall* assumos majr-r impor-

unce ln the whole wceiving apparatus.
ror thi. mp» I *»tend in th,s week'8

prticl. to describc tho function of the

rr»d and th. apparatu. that ls neces¬

sary for use ln conjunction wit h lt.

In the first place. the grid is to the

yacanm tube what the trigger la to the

run. It actually controls the aetion of

ihe tube ar.d re'eases the stored-up
anargy of the "B" batteriea through
th. operation. of the tube. In order
that this function ;hould operate suc-

cessfully, it ts necessary that tho cir-
eoit connectcd to tha grid should con-

uln a grid condenser and a grid leak.
Th. grid condenser is tho smallest
eondenscr used in radio work. It can

ronsist of two platos one square inch
ia area, separatcd by a single dielectric,
giring it a capneity of .00025 mfd.

>'o Mystery in Apparatus
From the foregoing it will be seen

h^jw *;mple the grid condenser really
;<. There is nothing more mysterious
about thc grid leak. It is simply a

rery h:gh resistnrce shunted across
the condenser itself. This grid leak.
?"or instancc, can be constructed with
ar. ordinary soft lead pencil, by sim-
piy makmg a mark upon a piece of
fiber and then connecting a terminal
at each end of the mark. The graphite
from the poncii will form a pathway
between the tTvo terminals of a very
high resistance, the value of which, of
course, will depend upon the quality
or" the graphite in the pencil. As an

average amount, thia resistance will
bc ;¦: the ncighborhood of 1 megohm;
>r. in other words, 1,000,000 ohms.

!t is necessary, cf course, that this
"ine he continuoua throughout. tr.d in
7lio c\ent of a home-made grid leak of
this character. it is possible to expe.ri-
rjent until the correet value of re¬
sistance is obtained by adding to the
:hickness or width of the pencil line,
until thc correet value is attained. Of
:ourse, correspondingly, if too much is
already on. it can be erased, care be-
ing taken to see that the continuity
cf thc line is not disturbed.
Such is the description of the ap-

(.araiu;. used in conjunction with the
prid. You may quite naturally ask,
"HT.;.- is the grid leak necessary, es¬
pecially when it consists of such sim-
ple material'.'" The answer to this
ijaestion is best given by deseribing
what take? place when the train of
waves is received on the aerial.

Grid Has Negative Charge
Tiie grid in the vaeuum tube is

charged to the negative potential, which
is necessary for the successful
functioning of the vaeuum tube. Now,
as each of these wave trains passes over
the aerial, and then induces a current
in the grid circuit, the grid has an ac-
oumulation of negative charges pilcd
upon it in rapid succession and some
means must bc taken to permit these
to leak off.

Without the grid leak, the only wayin which this can be done is throughrhe tube itself, or over the edges of
<he condenser, but, of course. in this
mse the loakage is not rapid enough
to return the .valvo to it? normal oper¬ation. The addition of the grid leak
takes care of this situation Bnd permits
these execssive charges to leak off
easily and at thc same time prevent,
any aecumulation that would reduce
"be efliciency of the tube or choke it
up.
Ot course. this grid leak and grid

eondenscr are only used in connection
with the vaeuum tube where the tube
itself ia being operated as a detector
of incoming e-ectric oscillations. When
a vaeuum tube is being employed as
an sniplitier the iube naturally is per-forming an entirely different'function
and, of course. operates in an entirelydifferent manner. Consequently, the
prid leak and grid condenser are not
necessary.

Standard Equipment I. Trend
The modern practice in the design of

radio receiving equipment is to pro-
nuce standara apparatus that will
operat<- at a certain average perform¬
ance under every and all conditions,
and the consequence is that all manu-
factured grid leaks aro of a standard
yalue of resistance. Tor the experi-

I tenter, however, bef-er results can
.ho obtained w ith a receiving set where
aJl of thc parts are adjustable, and this
of course applies to the grid leak and
the grid condenser. It is perfectly
fes iblc to g<H good results, absolutely
-""¦ .' suits, with h fixed grid condenser
ami a fixed grid leak; but on the other
hand absolute maximum results can
br obtained by having both of these in-
-;" nts variablc, the drawback beingthat it adds two more adjustments
necessary to make, in a series of cir-

that are al.eady largely adjust¬able. I'or the experimenter, of course,
this is practically no drawback, but
for lhe average radio fan it is a serious
handicap and the trend of all the
mai Aaeturers is to devise a receiving
apparatus that will have thc minimum
UDraber of adjustments.

Hign Power Russian Station
P. N'ikolairff, assistant eonimissor of

P°3ts and telographs of the Russian
Soviet govprnment. announces that tho
government radio station at Rogorodsk,
near Moscow, is nearing completion
*'"J will soon be in operation. Its
to^er3 aro niore than 900 feet high."nd wil] have a strength of 500 kiio-
Wttts.

N'ikolaieff stated that bis government*]ad ninde great profrreas with radio
2*.ng the last four years and that the
*'ation now operating at Moscow is in
constant communication with all parts*f Russia and Siberia. Russia now has
tnirty-eight sending stations and 290
Receiving atations. When the new sta-
*j°«J) is in operation it is possible that
^.'may get our ahare of Bolshevik>**<Udcastlng.

FirstAid for the RadioEnthSst
Hoh to Make Sbort-Wave Vario-Coupler:bdoor Aerm Around a Living Room;Descrihmg a L.ghi.i.g Protcctor Device

Ltghtning Protertion
Queatlon.l do not see what win stop,.*htning from eomtn« into th- house? aithe connection from the Ughtnlng pro!t^ntor Irads rlKht to tho ist ln the house«» "^ U«htnlnS follow tn,h0,v^leading- ln ns Well an *h# wiro leadlnir tntha lightning proteotor?.<". k m

K

Answor.Li-jhtning has thc peculiarproperty of taking tho shortest pathtoward thc ground and it will rather'jump Across a vory small air gap in-'side of tho hghtning arrcster than
rni« through all of the turns of vourtuning coil to ground. You need have
no fear about this, as thc device willtnoroughly protect thc house and it'meets with all the rcquiremonts of thc:
nre underwrilcrs.

Making a Varlo-Conpler
Question.. Rm going tn constru.-t a ra.celvlng station with a rango of ion .V

Jh.00*?!?^'/! °r ,h^:fbou"- Keas, answerthe following questions and oblige- l

What slae tlcklei (to bo adjusted bytaps only) should I use? 3. \Vhat «"/*arlable con.lenjrr shall t uxe '. 4 u fbsU and cup varlometer or" a varlncouple;- the better? Please give all n**o<'asary Information concerning size o' wirenumber of turns etc, recmlred on thebeUusedfi-Rn C.UH?n "CtCCt01' '" *°'n' t0

Answer.A varlo-coupler for this
purpose should be wountt on a four-inch diameter tube in such mannerthat you have 150 turns of No. 24covered magnet wiro. These turiisshould be tapped individually for thefirst ten taps and then each subse-
quent ten taps. The lirst group of ten
taps should be connected with aswitch and the second group of tapsto another switch, in order to enable
you to bring in any particular num¬ber of turns into the primary circuit.lhe secondary should be wound on athree-inch tube and this tube shou'dbc so arrangcd that it can be complete-ly turned around inside of the primarytube. It should have upon it as many
turns of No. 28 D. S. C. wire as canbo placed within a winding two inches
wide. A .003 mfd. vnriable condensershould bo connected across the sec-
ondary for tuning purposes. The tick-ler cuil should he wound on the
.primary tube, using the same sized
wire as tho primary and having about
fifty t.irns tapped. each five turns.

Correct (Jolls to Vae
Question.1 have a triple geared. honev-comb type, regeneratlve receiver us pub¬lished :n Issue of April ;.) coils.prim.T'5, see. 35, tlckler f.o ln Berles. v.-jthprimary condenser ar;d an Inverted"I-' type of aerlal 65 foet long 2wire), 35 reet high, or lead-in 6 feet.feet, and the instrument Is grounded. Thahigh.power broadcasting stations come in

clear and distinct. T'lere is no trouble
With WJZ. WGT. T'X.T, KDOAV at 200 milesoif Ambrose, but it Is hard To time in the
lower-powered stations, and they do not
come in vcry clear. Examples: woi:
WWZ, WHX and UXO. Would higherp'.ate voltage help? r av.-, now using 22V4
vai iabte and note IncreaslnK volui ie in
switehlng from TH'.-j volt to Buccessive.
steps till r reaicn 'last tsp. I would acid
a 4'j \-t,;r block if it wou'.d not injure
tuba (U. V. 200), Would a lower turn
tlckler coil help? fn replacing a variable
condenser for ». hxc- 1 one, which would
t><- ihe more efficient one, the phone orgrid?.A. G.
Answer.r would not advise vou to

use more than '22V2 volts on the UV
200 detector tube. What r would sug-gest is that you put the thirty-five coil
in the primary and tne twenty-five coil
in the secondary and then try another
thirty-five in the ticklcr circuit. 1
think this may improve matters quite
;t little. I_ do not quite understar.d
your question about replacing a vari¬
able condenser. lf you have in mind
placing a iixed condenser across one of
the honejcoinb coils, I would strongly
advise against it, because a condenser
is thc only means that you have of
varying those oscillating circuits, since
the honeycomb soils themselves are
of a tixed value.

Reeeiving Set for a Bank
Question.Could you give me son-.e ideo

of lhe proper equipment a bank would need
for instailiitg a set from wlttch they could
receive market reports arvl other informa-
tion for tho pleasui-e and profit of their
depositors?.A. D. P.
Answer.A great deal will depend

upon two factors: First, the building
itself. and second, the distance from
the nearest broadcasting station. ln
order to get good results 1 would
suggest that you use in each case a

regenerative receiver with a vacuum
tube detector and two slages of ampli-
fication. The latter should be so con-
structed that the transformers, which
are vn the audio-frequency amplifying
section of the equipment, will stand
the voltage used with two 5-watt power
amplifiers. In other words, about 150
volts on the plate circuit. As there io
very little current with this voltage,
the 150 volts can be obtained by means
of this apecial type "B" battery dry
cell, which come in units of 22 1-2 volts
each. For the purpose of advertising,
this of course would have to have a

loud speaker, and the equipment would
cost in the neighborhood of $250 or

$300 complete.

Pecoliarities of a Loop
Question.I have been using a loop serlal

with bare copper wtre. but I have not pot
any reeults at al! with It. Do you think
the fr.uk ties m tiie wire? 1 am not al-
lowed to erect an aerial on the roof, ao I
have devised this means of an outdoor
aerlal. My winflow faceg south and there
is a balcony outside of it I drop mo feet
of copper wire so that the bottoni ls about
twenty feet above the ground. However,

. thN is a great bother, as I must. take it ln
during cverv thunder slorm. It is only a

makeshlft aftair. fin this T only gst

Let Tiie Tribune
Help You Solve Your
Radio Problems

IF YOU are experiencing dirYleultyl.-iT1^ .Tour,r"'<,'>»ng set write tti.lack Rinns. the Tribnne Radio. 154Naa.au Streot. New \«rk City lnWll^V* ".ut? what -vour tro»h'*tn. what kind of apparatn-. vou aren.irtg nnd any other facts vou thinkneceasary. lf vou desire to install* .^f,c*lvinR set and need adviceZVl'u*" lh* T,T,bBn« R*dio. statin,whether you live |. an apartment.r a private house. and if out.ide
vwti, X i9.V diManc* 'rom N*>wim u

(*ow,,io"'< of K*neral interest2i«?fi*"rr'rSl ,n thi* d«"P"tment
answei» should be accompanied bva .tamped and self-addreaaed en-

W.TZ. WAAT, wvr. WOR and 2XB. i can¬not setVTBZ r.r KDKA, whieh 1 am anx-!cua to hear. Can you susg-est how mlKhtbetter this poor ou.tdoor aerial?_a. j. jr..
Answer- Of course, it would be veryrafticult for me to advise vou notknowing the iocal conditions of yourhouse. Since, however, you are get-ting the statior.s that you mention, 1

doub. very much whether vou can im-
prove on this with the. aerial that you»*. "si«ff. Undoubtedly, WBZ andK.DKA are anti-dlrectional to youraerial. You would not. of course," getsuch good results with the loop as
you will with the outdoor aerial. There
is one thing, however, in connectionwith the loop: Vou will find that youmust have it pointed exactly towardthe station you desire to receive fromin order to get results, and in addition
to this if there. is steel construction
in your building there will be some
wave distortion of the higher frequency
waves, whieh may necessitate placingthe loop aorial furlhe.r back in the.
room. I'he only way to get results
with the loop aerial is by means of a'little patient cxperimentation. lf youdo not want to go to the Irouhle' of
always dropping tiie outside wire
would suggest that vou try laying 150
t'eot of No. 18 bell wire around the
picture ir.olding of your room, gctling
as wide a distribution of this wire as
you possibly can under the circum-
stances, and then connecting one end
of it to your apparatus in the usual
manner, nnd having the ground con-
nection to tiie water pipe system. The
fact that the loop aerial consists of cop¬
per wire should not make any differ-
encc in its operation.

Description of an Arrester
Question.1. What is a Hffhtnlnc- arre.t-

ei L'. .Must ;i vvlro lead lrom-tfie \\g)\<ning- arrester to the Riound? .". How fa-
should my "lead-ln" hn from the side ot
the house? -I. Which Is better a llg-htniriK
airtster or a lightning switch V i>. WUai
kind of h switch is necessary for lightning'protection? 6. What is ihe wave length of
un aorial nlnety foei l'onjj, includlng the"lead-ln''? ;. is il true that th? higher uptim aerial th« bettor one can receive? *.
About how far is WJZ from me? About
how far ly 2XB from me? y. What is thu
work of a condenser? 10. 1 have a "hook.
up'' with. which I flo not need a condenserTs this all riffhl ? 11. lf 1 uso a ground wire
(outaldo for lightning protection 1 l musl
vun ihe wire around one corner o.' tliobuilding and then down about thirti flvofeet. ]s thia a'.i light?
Answer.1. A lightning arrester con¬

sists of a very small air gap between
two pieces of metal inclosed in a
vaeuum. 2. lt is absolutely impera-tive that jou have a wire from ono
side of the arrester to the. ground. It
must be a good ground connection. The
aerial will be attached to the other
terminal of thc arrester. 3. It is best
to keen the wire at. loasl. five inches
from the side of thc house. This can
be do:.e by bracket insulators. 4. A
lightning arrester is better than thc
lightning switch. because it. always
functions automatically and eliminates
the. personal element. By that F mean
that with a lightning switch you might
forget to throw the switch over to the
ground connection. whereas with an ar¬
rester such an operation is unnecea-
sary and you are consequently pro-
tccted a!l of the time. 5. The above
answer also covers this question. (i.
The wave length of your aerial is ap¬
proximately 120 meters. 7. Within cer¬
tain limitations it is much better to
have the aerial as high and clear as

possible in order to get good result.-..
8. WJZ is approximately eighteen miles
from you. 2XB is about a mile. 9. The
condenser is a very important instru-
ment in radio work, as it gives tho nec¬

essary amount of capacity to the cir¬
cuit to balance the inductance and
make the circuit reconnant. 10. A. cir¬
cuit, of course, can be used without a

condenser, due to the fact that then-
ia a cerlain amount of distributed ca¬

pacity in all coils of wire. 1 could
not tell you offhand whether your cir¬
cuit will function without a condenser.
because I do not know just what kind
of a circuit you are using. 11. Under
the recent ruling of the National Board
of "Firo Underwriters it is not neces¬

sary to have an outside ground connec¬

tion for lighting protection where
only receiving apparat.is is used, conse¬

quently you can place the lightning ar¬

rester'on the insidc of your house. pro¬
vided that all of the normal usual pre-
cautions are taken and you can then
use the same ground that you used
with your apparatus. The best ground
for thi. purpose is the connection to

The Radio Primer
Short Wife Loop Mxiat Recbivek
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The above diagram shows a circuit using an indoor loop aenal. Jhe loop
is four feet square and wound with six turns of No 18 wire eaclturn being
space one-half inch apart and arrangements being made to take taps at each

individual turn around the loop. . .. .,, ¦.. _,:ji ftr,»r«t.
The diagram shows only one vacuum tube in the circuit .'» .'' '°pe.n!

all right ao far as receivers very close to tho broadcasting station aie con

cerned. but for distances more than twenty miles the additn of ».P}»>;nJsection. must be provided for in order to obtain results. Lven,-uthin tv,ent>
miles. in some instancos, amplification will have to be e.P'o>«a.

The condenser which is shunted across the loop acrial i»»J J~J!9Jj£:ductance should be of .006 mfd. capacity. For short wavos the loading induc

tance will not be necessary and should only be added for thourpose of*rt«J
ing to stations operating on wave lengths similar to that of rort Wood-wvi.

\ i'

the water pipc system of your house.I he wire should be fastened to the pipeWith a specially made ground rlampand, if it i3 also feasible. should be
soldered in addition.

Correet Wire for Aerial
Question.My norial was of single wire.pn fee| iori£. vv|tn Hl,ou, :;5 foK of N() ,slead-ln wire, My ground wiro wns alao NoIS and about 7,0. fee! long. being attachedi" the water pipe. 1 havo recently addedtwo wires to the aorial, so thal it now is

a three-wlre aerial. of about :;. feoi ln
length, By ualng a piece of tesled galenuI received WJ55 fairl> wall. My aerial is
on top of ;, four-story apartment house.I. Should my latest aerial be mon- »¦..<]
cient than (ho one-wire aerial? 7'. Will
a lead-ln wlro of .Vo. h be more efilcientthan my No. m? Dltto as to ground wlro?.'¦ My lead-in rests against tha wall al
some places. Is this correet, or should itbe ir.aula.ted all th.. way In ? t. Whennot usmg my phoaes 1 switch the aerial
over onto the ground, Is this suffUlent to
prevent lightning trouble-? 6. lf i make
a eoll twice as large as my present one.
will ii bc more efflcient in any respeet?Can hook up more than one set of ro-celvers and receive as well? Will the fire
eacape have. any Influence on the lead-ln
v-iio running alongslde bul two feel jivav?

Answer 1 Hnd 2. Your aerial wireis really too small in size. lt should beNo, 14 instead of No, IS. Tho lead-in
and the ground should also be the same
size. This aerial will be no more effi-
tieni than u single wire aerial of the
same length. Tho inultiple aerial wire
may bring in a little more interferencefrom static. Since you have got it up,though, l wouid advise you to let itstay, as you ave getting pretty fair re¬sults. 8. You must absolutely insulatethc lead-in wire from your house.otherwiso you will get leakage. lf youwill insulate it properly f think tha'
your results will be uoticeably im¬proved. ¦(. The new regulations of thetire underwriters make. thc lightningarrester absoiutelv imperative, and 1would suggest that you install one.Vou can still leave thu switch in if
you so desire. 5. A coil twice as largeas your present one will be. less efn-
cient and unnecessary. (5. You can useseveral pairs of telephones on vour sct|but you must connect them in serieswith each other; otherwise you will notget any results. This is absolutely im-perative. 7. The tire escape shouldhave no influence on thr- lead-in.

On Buying Vaeuum Tube*
Qveatlon.Pleasi let me know : owmany j-anuum tubfea nre necessarj ia orderto hear .New Tork. am K-H> mllrs awayan th«:t.- vaeuum fubes be bought in tiie

opon market, or ia there a putent rightspeeifying that they shall be used on cer-tain re;s. Who .ire the companies manu-ractnring these sets? Who ar« the com¬panies inanufactuilng these tubes?_i

Answer A great deal will depend
upon your local conditions, but it willbe absolutely necessary at least to use
a detector and two stages of ampliti-cation, which, of course, means the useof three vaeuum tubes. These vaeuumoubes can be bought from anv dealerin radio supplies; They are coinpletelycovcred by basic patents and arelicensed for expcrimental or amateur
purposes and are sold to vou underthose conditions. Quite a number of
companies are manufacturing thesetubes, but they are practically all alikewith only very minor variations. They
are all manufactured under a licenre.

Transformer for 50->Vatt Tubes
Question.1 have B transformer closedcore 12 in. r. L- i.... 4 Bq. ,n oroSB Bectionand i) in. highxlO ln. long. What will betbe mlnirnum number of turns or .\'o tswire for the primar> which is used on 11060 cycle A. C? How many turns mu»t
put on the secondary to fur.iish ],M'0volta oi, each side of the center tap? What

size wire should i use for this secondarylo aupply two BO-watt tubes? What sizewire is used for th.* 13-ampere rtlamentwlndlngs? How many turns".C. C. f.
Answer.On 110 volts on two-inch

square core there should be approxi¬mately 180 turns on the primary, which
is roughly .« volts a turn. The opencircuited voltage of the secondaryshould be in the neighborhood of 1,600]volts. depending upon how it is wound.
For supplying two 50-watt tubes Xo. 26
wire should be used on the secondary.For supplying 14 ampere.s on tbe fila-
ment windir.gs you should use at least
No. 10, and the same number of volts'
per turn, of course, would apply.

Trouble May Be in Battery
Question.I have h. short.wa.ve regener-

atlve tecelver, includlng two varlometers
mrJ ono variocoupler, uslng an audrlotron
for a. detector, wjth one-step amplifter
fUV 7701;. At present. f ain using a oom-
bined grid condenser (.0005 mfd. and grid
leak M Meg.), but do not hetti- even tele-
graph signals except when t place my llii-
ger and thumb across tha termlnals of tbe
grid cendensor ar.d leali. t have trlod a
second grid condenser and leak ln serl*-.
with the first, nnd also a grid condenser
without s grid leak. but with no better
result, Will you please sugsest some rem-
cdy?.J. B. jr. '

Answer- Assuming that all of your
connections are correet. It would seem
to me. that the trouble lies in the fact
that your battery connections must be
reversed. The plate "B" battery should
have the positive terminal joined next
to ths plate. The negative terminal, of
course, is joined back to the "A" bat-
tery. Now. all that you have to do is
to try first. with the negative pole of
the "B" battery onto the positive pole
of the "A" battery and then if you do
not get any results try it on the nega-
tive side. It seems to me that your
trouble lies there.

Eliminating Interference
Question.1, Does electric light current

rause more interference than aiternating?
2. What is the best way to get rid of this
intei ference? 3. Do you Ihink I could use

a loop aerial with an R. C. outfir. 100 miles
from Sohenectady? With * cood outside
aerial 1 get Sohenectady loud enough on

one stagc. Would the aerial work betier
if set np outside of the house close to the
room Vhere lh<3 machinc is placed?
13. K. M.
Answer--1. The electric light cur-

rents cause interference in a receiving
circuit only when the aerial is running
parallel to the power lines, or where
thc gencrators are very close to the re¬

ceiving sets. In the case of altcrnating
current, the interference takes the form
of a continuous hum, corresponding to
the 60-cycle note of the current. In
thc case of direct current the interfer-
ence is somewhat more irregular and is

caused bv thc r.ommutator ripple.
2. The best way to get rid of this in-
terference is to place the aerial at

righi angl.es to the power-carrying
lines. 3. Experience alone will tell you
whether vou can get results with a

loop aerial at your distance with that
particular type of set. I would
strongly advise against it. particularly
as vou are getting such good results
with a regular aerial, and also in con-

sideration of the fact that you appar-
entlv have plenty of facilities for a

good aerial. Theoretically, the loop
aerial should work just as well indoors
as it does out of doors; particularly if
there is any steel con.truction in your
house vou will find that this steel con-

structi'on tends to distort the carrier
waves and consequently necessitates
placing the set somewhere in the room

where it will be away from this dis-
tortion. i

Radio Survey Shows
Rapid Growth Over
The Entire Country
One Hundred BroadcaslitigStations Now OperatingDaily, an increase of

50 Per Cent in the Month
The rapid cxpansion of popular nmlcommercial interest in radio telephonvis portrayed in the comprehensive sur¬vey of radio in ita merchandising and»dvertising possibilities, prepared byArthur Wiesenberger, director «f thebureau pf Resorch nnd Information ofthe .National Retail Dry Goods Asso¬ciation.
Broadcasting statiqns of the 360-meter wave length number now wellover 100, an increase oi" more than 50per cent within less than ..e monthnopjutinent store broadcasting stationsor thia class throughout lhe UnitedSShft naVC incre,,se(l '00 per centwithin lhe .,,e month period and con-Btitule nearly 13 per cent 0f the total

""i1 ?,..-, Ther.e are listed !» the re-poit 202 manufacturers of radio anna-';<lt"«. mcluding thirty-four planta pro-ducing complete reeeiving sets; eightv-fivc manufacturers of accessories andfPecial nnits for reeeiving sets; twen-ty-three manufacturers of i-aw mater-lals artd parts used in construction ofradio apparatus, and thirty-four manu-facturers of A and H batteries and bat-tery recharging devices.
A va.-t literature of radio 1ms beenl^orn, almost overnight. Nine newmagazinea devoted to radio are listedNumberless popular monthly and week-ly publications, together with all trade

tZrT 7(',n, r"mott>Iy concerned withthe new field of industrial and con,mercial activity, are devoting depart¬ments to thc subject. News?apers i,iall large oties and thousnnda in small¬er centers feature radio informationIoi the general publie.Ol' all merchandise, the forewordpomt., out. radio is essentially a servicebusiness. Radio equipment is s0 va-ried m natuiv and use, the radio art issti.i -o largely in process of develop¬ment and thc instruments rcquircd areof construction and ndjustment so deli-cate that stores which would success-tullydeal m radio goods must bc pre¬pared to'give real service and to standoehiinl tne merchandise sold, Knowl¬edge t.r the principles ef radlo tele-phony and a sales force espee.ially in¬telligent and trained ave indispensableJhcse latest figures make it evidentthat radio is not only past thc 100-sta-tion mark, but is well advanced in thcsecond hundred. The 360-meter sta¬tions listed number 105, ln the At¬lantic seaboard states there ure 2s sta-tions of 360 meters, in tho .Middle Westthere are 36, in the Pacific Coast states80 and in the Gulf states 5.
From the mei-chandising standpolnttbe number, character and location ofthese broadcasting stations are of,

major importance, because, as the sur-
vey observes:

"lf u broadcasting station is located
in your city, the sale of all kinds of
radio goods will be very brisk and you]
can count on at least one in every;twenty families owning a reeeiving set
within the next five or six months. lf
A broadcasting station is not in yourimmediate yicinity the sale of crystaloets, ranging in cost from $15 to $40
and reeeiving up lo twenty-five miles,will not be ra. all practical. Only the
higher priced vacuum tube an<l ampli-jfying sets, ranging in price from $75
upward, must be counted on.-'
.-.-

Radio Terms Stunip Court
anrl Half Liti^ation

BOSTON", April 21..The first radio
litigation to come before the Boston
courts went. on trial before Judge.
O'Connell and a jury in the Suffolk
superior court late to-day, and aroused,
lirst interest and then bcwilderment,
when highly technical terms were
broadcast about the courtroom.
The suit was brought by Lloyd

Green. of Everett, against. the Radio
Time Service, lnc, of Boston, for re-

covery of S72H for work done. Green
stated he was contracted with by the
defendant to devise and develop loop
antennae and other apparatus for the
receipt of time signals from the Arling-
ton, \"a., government station without
the use of outdoor antennae.
On the stand, Mr. Green plunged into

a mass of radio phraseology which
puzitled judge, jury and counsel to the
extent that the court requestcd Mr.
Green to explain just what v.as meant
by antennae of both the nlain and loop
variety, radio-activity, ether and the
like. Four o'clock came before the
messages were decoded, and Judge!
O'Connell ordered a postponement
until Monday to give the jury a chance
to study radio technicalities.

Retail Association Requests
Mark on Radio Apparatus

The investigating committee of thc
National Retail Dry Goods Association,
at r meeting Thursday afternoon in
this city, adopted the following reso-

lution:
"That nll responsible manufacturers

be requested to standardize the effi-
ciency of their various reeeiving sets
and plainly mark on each instrumenl
the reeeiving radius under average at-
mospheric conditions.''

Such a step taken by reputable man-

ufacturers, it is believed, will have the
efTect of making lhe amateur purchaser
of a radio set understand what can be
expected of the particular type of in-
strument that he buys. Such action
should also have the effect of bringing
an improvement in the efficiency of all
such instruments.
The investigating committee believes

that all efforts possible should be_ nut
forth to oonserve the confidence of thc
publie in thc radio telephone at this
time while tiie demand is still new, in
order t'nat the business may develop
steadliv without serious setback.

Radio or Wireless.Which?
Jn the early days of communieation

by Hertzian waves, the outstanding
novelty of the new system lay in the
absence of connccting wires between
tho two communicating stations. Hence,
the term "wireless" was coined to de-'
scribe this form of telegraphy, a term;
which though rather crude, still ex-

presscs in a popular way thc main
point of interest. j
As the art progrcsscd, attention be-

came focussed more on the extremely
1 igh frequencics of the alternating<
currents used, this being knowtt as

"radio frequencics" as opposcd to the
"low frequencies" of ordinary power
practice, such as 25 cyclc and 60 cycle
systems as used in house lighting and,
for ordinary elcctric power. With
thia in^siew, the new means of com¬

munieation became known as "radioi
telegraphy." or abbreviated, a3 "radio.";

i

A Radio Dog Story !
An Airedale terricr in the radio re-

ceiving room of the University of!
Kentucky last night heard his owner

at Pittsburgh. Pn., call him. The own-

er, F. Paul Anderson, dean of the uni-
versity, was speaking from the West-
inghouse broadcasting station. Thc
dog was sleeijing as Anderson's votce

came in; He sprang to his feet,
wagged his tail and then capered about
the radio outfit.

Daily Radio Program \\
xtr,., Sundav. Mav 14y>.lA, Newark (360 meters)."' P. m. Radio Chapel Services;Mothers' Day exercises conducted byMiss Francea M. Hedden, of the Xew

Jersey Sunday School Association;
sermon, "Our Mothers," by the Rev.George C. Vincent, U. ,D., past0r of!
the South Park Presbyterian Church,N'ewark; Sunday school lesson, bythe Rev. Samuel D. Price, D. D.. see-;retary 0f the. World's Sunday School
Association. The program includesNongs My Mother Taufcht Me,"
i °,V-c,\My DGav" arui "Lullaby,"By Miss Mny C. Korb, soprano so'lo-ist.

4
u- 'u .T,,1itorar>' V.«$pets, by Edgar'v>. Burnll.

4:30 p. m, Concert by tha HamptonQuartet of Virginia; R. 0. Purvesseeretary.
6A30 p. ni. "Buhble Books That Sinir"'hy Ralph Mayhew,
oA-15 p. rn.."Sandman Stories"'

P m -"Wonderful Tar Babv," "B'rerRabbit and t.he Uonev." "B'rar Foxand the Little Rabbits" and other
negro dialect Btories by A. C. fcraven<:30 p. m. "Anthracite Mining," bvD. G, Ashmead.

7:45 p. m- "The Health of the Child,"by Dr. .1. N. Myers.8 p. m. French-Canadian Dialect Sto¬
ries, by W. .1. Bryden.9 p. in. Sacred music by an orehes-1 relle,

9:15 p. m. "Camping," by Alexander
ftl. Dodge, of White Plains, N. Y.
WAAT, Jersey City. 200 meters

'¦'¦¦¦'~ p. m..Tuning test,
P- m. Address by \Y. R. Valentino
principal of the State of Xew JerseyAlanual Training and IndustrialSchool for Colored Vouth. Subject,"'lhe Aim and Purpose of OurSchool."

7:15 p. m..-Program of American folk
songs and spirituals by male quartetfrom the Bordentown School. IraGodwin, tenor; Jesse Hamilton.tenor; Melvin Burgcss, barytone,and George Dosher, bass. iai "GoodNews" (bl "Oh, Mary. Don't You
Wecp." (c) "What Kind of Shoes DoYou Wear?" (d) "Live fiumble."

7:30 ii. ni. Announcements.
7:33 i>. m..Quartet. (e) "The Rosary,"!(f) "Why Adani Sinned," ig> "By!and By," (h) "Mighty Day."7:-15 p. m.- Miss Helen Seruby, con-

tralto soloist from the school. will
sing. iai "Deep River." Burleigh;ib> "Smiling Throug-h," (c) "A JA'Ttle
Gray Home in the West."

7:55 p. m. Quartet. A) "Wide River."
(ji "Get on Board." Ck) "Couldn't
Hcar Nobody Pray," ill "Ain't it a
Shame." (mi "Study War no More,"
(ni "Heaven," (o) "0 Sinner," (p)
'"Tis Me."

WRL, Union College Schenectady, .'560
Meters

7:30 p. m.."The Political Situation in
China," by Dr. Peter Wold, -Depart-
ment of physics, i

8 p. m. "Smiling Through," and "The
<Hd Road," barytone solos. by David
Brockway; ">'carf Dance.'' and "Song*of India," piano sulos by William
Howlett.

WBZ, Springfield, Mass, (360 meters)
3 p. m..Radio chapel at station WBZ,
conducted by Rev. AV. B. Grant.

8 p. m..Church services, bv Rev. Dr.
H. Paul Douglas.

WGI, Mcdford Hillside, Mass (360
meters)

7:45 p. m, "A Chance to Grow Up,"by Henry Lawrence Southwick, Pres-
ident Emersnn College of Oratory.S |i. m. -Radio church service. Sermon
by the Rev. If. Douglas Pierce. pas-
tor Winter llill Baptist Church, "A
Commission for Life." assisted by the
church male quartet, 'William F.'Pol-
Iard jr., Leonard O. Waters. tenors;
W. S. Trefry, Francis Howland.;hasses; selcctions, "The, Church in
the Wildwood," "For You and for
Me"; solo by William F. Pollard jr.,.
"Mother of Mine."

8:30 p. m..Master Fred Sawin, boy
soprano soloist, Church of the Ad-
vent, Back Bay; aeeompafiied by E.
Lewis Dunham.
KDKA, Pittsburgh (360 meters)

9:45 a, m. Services of the Point'
Broeze Presbyterian Church, Fifth
and Penn avenues, Pittsburgh, Dr. P.
H. Barker minister.

1:45 p. m..Children's Bible story.
2 p. ni.- -Radio chapel at Station KDKA,

conducted by the Rev. C. A. Sander-
beck of St.'Paul's R. C. Cathedral.
Pittsburgh.

6:30 p. m..Services of the Calvary
Episcopal Church, Pittsburgh, the
Rev. E. J. Van Etten rector.

KYW, Chicago (360 meters)
3:30 p. m. Radio chapel service con-1

ducted by the Rev. Arthur Frederick!
Ewert of the Central Presbyterian
Church, of Chicago; musical program
conducted by William R. Riddell, mu¬
sical director of the Central Presby-
terian Church, and Jeane Burgess,
organist.

(Tovcrnmcnt Licenses 23
More Broadcasting Stations

Twenty-three new broadcasting sta¬
tions were licensed last week by the
Department of Commerce:
WBAY American Telephone and

Telegraph (.'ompany, New York.
WBAV.-The Erner & Hopkins Com¬

pany, Columbus. Ohio.
WGM.Geovgia Railway &. Power

("ompany, Atlanta, "Atlanta >Constitu-
tion").
WBAQ.Myron L. Harmon, Y. M. C.

A.. South Bend, Ind.
WGI.lowa State College, Ames,

lowa. .

WBAW.Marietta College, Marietta,
Ohio.
WBAU.Republican Publishing Com-

pany, Hamilton, Ohio.
KNI. T. W. Smith. Eureka. Calif.
WBAX.-John H. Stenger jr. Wi'.kes-

Barre, Pa.
WCAE.Kaufmann & Baer Company,!

Pittsburgh.
WCAB.Newburgh News Print and!

Publishing Company, Newburgh. N. Y.
WBAZ .Times Despatch Publishing

Company. Richmond. Va.
KIX--Tribune Publishing Company,

Oakland, Calif.
KOJ.University of Nevada, Reno,

Nev.
KZV.Wenatchee Battery and Motor

Company, Wenatchee. Wash.
WBAP.The Star-Tclegram, Worth-1

am-Cartcr Publishing Company, Fort!
Worth, Tex.
KYI."Bakersfield California," Bak-

erslield, Calif.
WCA.G. Daily States Publishing

Company. New Orleans, La.
KNX.Electric Lighting Supply Com¬

pany. Los Angeles.
WCAC.John P'ink Jewelry Company.

Fort Smith, Arfc".
WCAD St. Lawronce University,

Canton, N. Y. (Only weather.)
KQI.University of California, Bcrke-

Iev, Calif.

Radio Show to Continue
The radio show which was opened a!

week ago in the Ice Palace, Brooklyn,!
by thc Electrical Contractors Associa¬
tion, of Brooklyn and Queens, will con¬
tinue for another week. The show ex-
hibits every type of apparatus for re¬
ceiving purposes.
The 2d Naval Militia haa a booth in

the show and is demonstrating the
work of its signal corps.

WMi&li

New Radio
Storage
Batteries

Purchased from the
U. S. Gov't

Can Be Used for Other Purpoaet.
4 CeU.8 Volt, 3 CeU.6 Volt.

140 Ampere Hours.
3 Cell, 6 Volt, 40 Ampere Hours.
Titan, 3 Cell, 6 Volt-210

AmP.$35.00
Willard, 3 Cell, 6 Volt-40
Amp. Starting, lightingand ignition .$15.0C

These Storage Batteries werebuilt for the l\ S. Navy and
ni ten dort for installation 0:1
Battleships ami Transnorts.
lhcse Batteries aro all new
and in first - class condition.

Cost the Government $69.25 each
On Sale at

$15.00
CANTOR & FREEMARK

Slalu Oftlre & Sales Room:!6:t-.^ Flatbusli Ave., Bklyn.Phone S'erling- 3 41".
At ",ih Ave. Ktution, B. R. T.

1113-6 <;ate(i Ave., Bklju.
Brork, llrldce 1'laza, L. I. City.
75B-C0 Broad Si. Newark
Opposite Prudentlal Bldg

Open Evening*

"lhe be.st
We&tinghoua*
can build"

WESTINGHOUSE
RADIO

BATTERIES
Continuous, steady,
siient power at the low-
est upkeep cost. The
Westinghouse "B" is a

rechargeable, small,
storage battery.
At yoar dealer'i or any Wettingkoata

Battery Service Station

Metropolitan Battery Serrlce Co.
Disiributors

i'.'3-135 Elerentii Ave.. New York

LETONITE
A. Bclentffic composlfion perfeotlviidajiteil tu

RADIO USE
KNOBS of all deacriptions.
SOCKETS,

niAl.S.
BETECTOR BASES. ETC.
VARIOMETER ROTOKS
and STATERM

"lf it's moulded we
make it"
Good Deliveries

Quotations on Special Work

LETONITE MFG. C0.
1265 Broadway, New York
Telephone Factorr

Pennsyhania 5638 129th St. & 8rd Are.

FREE
RADIO SET
With Course of Inatruction

ln addition of our practlral cours*> nf
Kadio liiBtrurtion wherein you learn
I.Theory, Practice and Installation.
» Sow to ,Jul,U Vnriou Klndu of Mefn.
i ..

v <f> VHre Various Kind* of Sets.4.How to Buy Intelligently.5.How lo Test ITqoipnicnl.'6.How *)© <Jet B«**t Htvtults.
We. furntsh free paris for a flrat clasacrystal reeeiving set which vou build.ln our laboraiory and take hoine.
i.,r.l!;,Jcal Co'jr»e. 13 laborator;^ 1,-sson*.S3G.00; no extra charges. N'ew day andevening- classes now forming. Inspecour laboraiory and reeeiving station
STEWART AUTO SCHOOL
Ttti.'i .Vet.1 S7th Sl.. at Broad wa v. N. \Founded 1909. Phono Circle. C2T0.

Beautiful finish panels.
Black, brown, and mahog-
anite. Best insulation for
radio, resists warping.

Standard Dials 3" and 4",
knobs, sockets, bases, etc.

"nistributed through irhohealer.i."
American Hard Rubber Co.
11 Meraer St. New York City
*m*wam
TUBES . PHONES

De Forest Sets
NOW IN STOCK
ROONEY CO.

1451 St. Nicholas Ave.
near 183rd Bt. Open Evenings

THE

HOME RADIO
HOW TO MAKE AND USE IT

By A. Hyatt VerriU «.

1 he boolt you have 'ncrn waitingfor! A Mtnpic explanation of thc
makinj? and use of a hntnr rsdio
outfit. Every slpp m eonstruction is

carefully direrlcl and illustrated witb
DUmerout wc-rlcina niagram*. all etiy
lo enderstand. Get your copy to-'
day. At all Book. Electrical and
Radio Supply Stores

More ihart 60 diagram*.
104 paea ot real informolion

ttounJ in Cloth.
75c
& BROTHERS

Sew Vork

HARPER
Katabilsbetl i«i:

Complete Receiving Set
$64.98

Consisting of Short wave tun-
cr, detector and 2-step ampli-
fier, or.i pair of Drcyfuss
Phoncs. one 6-volt, 60 am.
.torage battery. Complete nn-

tenna. including approved
lightning arrester, also B
battery.
Exclunive Radio Dealers. All
our salesmen are radio experts

All types of Radio Parts and
complete Apparatus in stock.

DreyfussPhones, a»q aa
per pair. V *

DREYFUSS SALES CORP.
179 Greenwich St.
New York City

23 Cedar St.
Newark, N. J.

DEALERS.Get Our Prices!
Large Assortment of Stock
Wholesale & Executive Offices
150-52 Chamber^ St., New Y -A. City

IN THK PENN \!t( .11)17

146-150 W. 34th St.

omplel Antenna Set

ao FEDERAL Jr.
WITH $7f 03
YOU! . ,.

l0

hn New Broadcasting Station
lan Now !'.¦ Heard.Whatever
upplles rou May .'-"-l We Can

Suppb '¦ ou \\ 1th
\

A
aifrerent
RADJ
IIHECTC
W#E1

WHERE
TO GBT

r.\RT

RADIO l\ED BOOK
406 W 31' ST /T2>^%ilr</)^Jcr..^'c,rilonl!\i^

JiAlMO I;M'III SIASTS .

BE PREPARED WHEN LIGHTNlNCiST0RMS COME ALONG
JAC0BUS
J. S. W.
VACUUM
AERIAL
PR0TECT-

0RS
Takes the plar» ot the expenslve
ffround or lightning switch.

$0.00 From your dealer
.»* or direct

E. JACOBUS,

Will protectj
your houne)
,-md home »»'
well as In¬
struments-.-"i

".f> OrniiRe Rtrwet. N.«nrk. N. J.-;1
ii- propostllon. ..|

A. S. A. UM FREQUENCY
TRANSFORMER

$1.65
¦160-SOOM. Tjiimittifl
l-.l-'i. Uriiiits ln sta-
t!o:is never lieard be¬
fore. Mukes tndoor
e< rlals moro effoctlv*.
RllminateB sunu&ar
KAlil-. Po«!g1l<id tO Ht
any sockct. allov.ins
quick change -.<> va-
rliiim wavp lengthi-.

All parts furnished complete wiih full <l!re<-
tlons for quick awwmpllng. Oother si:<?s:
600-1000M; 1000-2000M oacn fft.00. 8PECUEL
OFFEK: ¦'. Transformers, »ny siv.e. SLOu.
AKKENBERC AGENCY. Sole DiBtrlbutpjy,
T'.i; World Bldg., N Y. Clrcull IMnRiamfor
1, 2 and a 8ta$ea KltliB with eacti otd<»r.

FLASH RADIO
OUTF1TS, $10.00
RADIO BOXES

VARIOMETER BLOCKS
B. E. JARVIS, Inc.

NEWARK, N. J.
113-115 MECHAMC 8T., Newark, W. 4.


